Abstract. The essential input of risk management strategies is the underlying probability distribution of loss and ruin. The present work considers dependence of losses due to risk realizations. A new distribution for dependent risks is proposed from the Sarmanov Class with FGM distribution properties. Some risk ordering and loss control strategies are suggested.
Introduction
Risk ordering aims to build consistent methods for comparing selected characteristics of competing phenomena that are of interest for decision-making under uncertainty. Selection of minimum risk events is the objective in decision-making. A criterion to assess the minimality of a risk is smallness of that risk in comparison to another one which is defined on the same probability space. In this sense, determination of stochastic orders of risk events has been a subject matter in actuarial applications of risk theory.
There are several modes of risk ordering (Goovaerts, Kaas, Van Heerwaaden, Bauwelinckx (1990), Shaked and Shantikumar (1994) ). Some mostly used ones of these modes are discussed in the following section with a synthesizing approach. Then, a distribution for dependent risks and related strategies is introduced. (Goovaerts, et. al. 1990 ). If, the structure parameter λ is also a random variable, the expression (2) 
Ordering of risks

Let
:
Dangerous Claim Size Order ( )
There is a higher risk for the case of 2t S regarding the exceedance of total claim size over a limit, hence the reinsurance policies requires more protective measures against risk 2t S as compared to 1t S . In case of stochastic dominance, a decision maker will require a higher premium, while for the stop loss order the attitude of the decision maker is certainly a risk aversive one. Similar comments for other order types would follow along the same lines.
The rating and comparison of above stochastic order relations may show that they can imply each other (Heilmann, 1986) . The distributions of 1t S and 2t S are required to belong to the same class for comparing them. A dominance relation between these two independent total claim sizes can be reflected through a relation between the parameters of their distributions. Note that the most important characteristics of distributions are their moments up to order three at most which are used for determining premiums and many other actuarial quantities.
Dependency in risk processes
Usually, it is assumed that variables are mutually independent in statistical analysis because models turn out less manageable without restrictions. In this study we will derive results for aggregate claims S if variables are dependent. We will assume that model consists of a number of couples with non-independent risks. Therefore we can rewrite (1) as ( ) 
When 1 S and 2 S are defined respectively as in (13) and (14) 
15) if a stop-loss ordering relation as in (6) exists. The stop-loss order between the distributions of the sum of risk variables is implied by the correlation order between their bivariate distributions.
As an expression of positive dependence or positive correlation, the correlation order, over joint distributions in the class of bivariate distributed random variables with given marginals 1 F and 2 F , states that ( )
for all non-decreasing functions u and g for which covariance exists.
In many situations certain risks act similarly so that they have some positive dependency. Bivariate positive dependency can be shown in terms covariances or correlations which are implied by some dependency concepts such as positive quadrant dependency which is considered below.
A general distribution for bivariate risks
The multivariate models in life systems and the concepts of dependency are elegantly presented by Barlow and Proschan(1975 Lai and Xie (2000) examined FGM distribution under special conditions for dependent risks which has PQD properties. Bairamov, Kotz and Gebizlioğlu achieves an upgrade on correlation coefficient,so on covariance, up to 0.60 with their FGM type Sarmanov distribution.
The concerned distribution is a general bivariate distribution that can be taken in terms of a dependent risk probability function and it is expressed as ( ) ( ) ( ) ( ) ( ) { } Here, there is a need to set some conditions upon ϕ . These conditions should be ( ) These characteristics are of particular importance for the risk management purposes under the bivariate dependency cases for risks in collective or individual. This is because of the practical reason that the risk ordering modalities, in the use of devicing risk management strategies, are mostly based on the expectation and higher moments expressions for the concerned risk variables. And, correlation as a measure of dependence in PQD sense allows us to assess the strength of dependence within and between the risk portfolios under consideration.
Conclusion
Evaluation of dependent risks is a complicated issue that usually relates to the characteristics of the underlying distributions for actuarial quantities. In this work , a special type of FGM family of distributions, Sarmanov distribution, has been investigated. It's joint moments, covariance and correlation quantities are expressed for further utilizations in bivariate dependent risk variables situations. There is a need to extent such investigations to many other loss distributions, so that concrete risk control strategies can be proposed to a variety of application problems.
